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 CHAPTER 1 
 
 
 
 
INTRODUCTION 
 
 
 
 
1.1 Scenario in the Construction Industry 
 
 
Construction sector is perhaps one of the oldest industries established in our 
country.  It has for many years maintained the time-tested but labour intensive 
traditional approach in construction and has invested little in research and 
development.  With the current levels of quality, productivity, safety and excessive 
reliance on unskilled foreign workers, the state of the local construction industry is 
not in line with the future development of Malaysia (JURUTERA, 2004).  
 
 
As the Knowledge Economy (K-Economy) enters its stride into the new 
millennium, technological advances shall play a major role in changing the 
competitive work environment in the construction industry (JURUTERA, 2004).  
Innovation, such as Industrialised Building Systems (IBS) that enables off-site 
prefabrication or pre-cast building components manufactured at factory has 
successfully set foot in Malaysia as a result of government’s initiative but yet to 
garner good responses.  They assure valuable advantages such as less wastage, less 
volume of site materials, increase environmental and construction site cleanliness 
and better quality control, among others though minor weaknesses have been pointed 
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out which could be overcome with proper work coordination.  Yet, change is the 
word in relation to such innovation which is hard to swallow and difficult to gain 
public acceptance. 
 
 
As Malaysia is becoming a global player in construction, research and 
development as well as management requires serious efforts to enable us to be at par 
excellence with other developing and developed nations in line with the aspiration 
forwarded by our Minister of Public Works, Yang Berhormat Datuk Leo Moggie.  
The excerpt of his speech at the Opening Ceremony of Construction Industry 
Development Board (CIDB) Malaysia is as follows: 
 
“We are entering into an era of continued growth as we position 
ourselves into the New Millennium when we become an industrialised 
nation with not only manufactured goods to export but also skills and 
expertise to sell overseas.  In order to fulfill this aspiration, the 
Construction Industry needs to be guided, nurtured and developed to 
attain the required quality and ingredient.” 
 
(Datuk Leo Moggie, 1994:1) 
 
 
 
 
1.2  Construction Versus Environment 
 
 
The World Commission on Environment and Development has formed the 
basis of environmental strategy as advocated by Malaysia in its environmental 
policy.  The National Policy on the Environment describes the objectives, principles, 
strategies and measures taken by the government, private sectors as well as 
consumers to ensure sustainable development on the Malaysian society.  Sustainable 
development is development that meets the needs of the present without 
compromising the ability of future generations to meet their own needs (Brundtland, 
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1987).  The Bruntland Report, or Our Common Future, is the report made by the 
World Commission on Environment and Development in 1987.  It is often called the 
Bruntland report after the chairperson of the commission, the then Prime Minister of 
Norway, Mrs Gro Harlem Bruntland.  The report is one of the seminal environmental 
documents of the 20th century.  It is representative of the growing global awareness 
in the second half of the century of the enormous environmental problems facing the 
planet, and of a growing shift towards global environmental action.  The 
Commission's brief was to re-examine the critical environment and development 
problems on the planet and to formulate realistic proposals to solve them; to create a 
“global agenda for change”.  It was to work within the principle of Environmentally 
Sustainable Development (ESD).  The report represents a collective call to action, 
involving all nation states as participants in finding solutions to the “tragedy of the 
commons”.  In the words of Bruntland, one of its goals was:  
 
"To help define shared perceptions of long-term environmental issues 
and the appropriate efforts needed to deal successfully with the 
problems of protecting and enhancing the environment, a long-term 
agenda for action during the coming decades, and aspirational goals of 
the world community."  
 
(Bruntland, 1987:ix) 
 
It is only deemed possible when not only the government but also all other sectors of 
society contribute to this goal (Bossink and Brouwers, 1996).  Adding to it, Clarke 
(2005) stated that strategic steps to achieve sustainable development should strike a 
balance between development and the environment where development, growth and 
prosperity need not and should not be in conflict with sustainability.  On the other 
hand, Secretary of Environment and Natural Resources of Mexico, Alberto Cardenas 
Jimanez (2005) stressed on the role of consumers and their awareness on 
consumption and production pattern in preserving resources to achieve sustainable 
development environment through the International High-level Seminar on 
Sustainable Consumption and Production held in Mexico.  He called on us as 
consumers to be conscious of environmental damage and neither changing 
consumption patterns nor technology change is enough on its own to reverse the 
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present unsustainable tendency.  We need to work both sides of the equation to 
improve the quality of our daily life to assure the permanence of our natural 
resources.  In the context of construction industry, consumption and production 
pattern may relate to the unnecessary over or under demand of construction projects 
which lead to wastage in raw material resources. 
 
 
The construction industry is seen as one industry which has direct relation 
with development, and where environmentally sound results should be achieved.  It 
involves preventing waste and stimulating the reclamation of construction and 
demolition wastes, which entails a reduction in the volume of waste produced during 
building activities, the separation of waste materials and reducing pollutive emissions 
into the environment during the production of building materials and the construction 
production process.  Hence, environmental planning is integral to all construction 
processes that encompasses four broad interrelated functions namely, research, 
policy formulation, implementation and permitting (Fabrick and O’Rourke, 1982).   
 
 
In Malaysia, Environmental Impact Assessment (EIA) is mandatory in 
accordance with the requirements of section 34A: Environmental Quality 
(Amendment) Act 1985 and the Environmental Quality (Prescribed Activities) 
(Environmental Impact Assessment) Order, 1987.  It is a study to identify, predict, 
evaluate and communicate information about the impacts on the environment of a 
proposed project and to detail out the mitigating measures prior to project approval 
and implementation.  Also, EIA is defined as the need to identify and predict the 
impact on the environment and on man’s health and well being of legislative 
proposals, policies, programmes, projects and operational procedures, and to 
interpret and communicate information about the impacts (Glasson et al., 1999).   
 
 
Among purposes of EIA stated by Glasson et al. (1999) include EIA as an aid 
to decision-making, an aid to the formulation of development actions and an 
instrument for sustainable development.  It is designed to follow the Integrated 
Planning Concept (Yong, 1987) which starts from the on set of a project until the end 
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of its construction phase.  It is fundamental in the planning process to allow the 
achievement of immediate gains whilst maintaining indefinitely the productive 
potential of the environment thus fulfilling Principle 17 of Rio Declaration on the 
Environment and Development in 1992 which reads: 
 
“Environmental impact assessment, as a national instrument, shall be 
undertaken for proposed activities that are likely to have a significant 
adverse impact on the environment and are subject to a decision of a 
competent national authority.” 
 
(UNCED, 1992:5) 
 
The important outlines in the EIA procedure in Malaysia are as shown in 
Appendix A.  Figure 1.1 below shows the issues addressed in the National 
Policy on the Environment as forwarded by the Ministry of Science, 
Technology and the Environment.   
 
 
 
 
 
 
 
 
 
 
 
Figure 1.1: Issues Addressed in the National Policy on the Environment 
(Source: National Policy on the Environment, 2002) 
 
 
 
 
 
Economic, Social, Cultural Progress 
Enhancement of Quality of Life & 
the Environment 
Sustainable Development 
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1.3 Research Background 
 
 
Wastes from construction works contribute significantly to the polluted 
environment.  It is important not only from the perspective of work efficiency but 
also concern has been growing in recent years about the adverse effect of the waste 
of building materials on the environment.  This kind of waste typically accounts from 
between 15 and 30 percent of urban waste (Formoso et al., 2002).  Studies from 
various countries have shown that construction wastes present a large share among 
all types of solid wastes.  According to Bossink and Brouwers (1996), building 
materials waste is difficult to recycle due to high levels of contamination and a large 
degree of heterogeneity, and often, there is insufficient space for its disposal in large 
cities.  Consequences of high levels of waste, both in reducing the future availability 
of materials and energy and in creating unnecessary demands on the transportation 
system, are in one way or the other, identical to the Malaysian scenario.  
 
 
Findings show that existing management on construction wastes focus largely 
into three main areas: waste classification (such as segregating wastes into inert and 
non-inert materials), waste management strategies (such as avoiding waste, reducing 
waste, reusing waste and recycling waste) and waste disposal technologies (such as 
recycling of construction and demolition wastes via mechanical sorting process).  
Despite these research works, it is still unclear that how wastes are handled from the 
point of generation to disposal which is fairly important.  Thus, this study will 
contribute to the understanding of the existing waste handling processes within 
construction sites in Malaysia. 
 
 
As Malaysia is stepping into the era of globalisation in its own space and 
dimension, waste management in construction activities should not be neglected.  
But, it should be vastly addressed for the aim of protecting the environment in line 
with the National Policy on the Environment by the Ministry of Science, Technology 
and the Environment as mentioned earlier.  The National Policy on the Environment 
seeks to integrate environmental considerations into development activities and in all 
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related decision-making processes, to foster long-term economic growth and human 
development and to protect and enhance the environment.  It compliments and 
enhances the environmental dimension of other existing national policies, such as 
those on forestry and industry and takes cognisance of international conventions on 
global concerns (National Policy on the Environment, 2002).   
 
 
 
 
1.4 Statement of Needs 
 
 
The development of the National Policy on the Environment marked the 
milestone of environmental management in Malaysia.  It envisages sustainable 
growth and environment to be integrated into the development process.  Although 
there is yet to have specific policy in relation to construction industry in Malaysia, it 
should be treated and understood as under the roof of “development” and synonym to 
the word “industry” mentioned. 
 
 
Adherence to the increasing awareness towards protecting the environment in 
development, Environmental Management System (EMS) emerges as a tool to 
enable organisations to systematically manage the environment that receives or 
possibly receives the impact from their conducts, through self-commitment and 
provision of resources (Siah, 2005).  According to Voorhees and Woellner (1997), 
significant input, commitment, and leadership from top management are necessary to 
make an environmental management system successful. 
 
 
ISO 14001 serves as a model in EMS for an integrated of management 
systems that identify, control and monitor environmental risks.  It is applicable to all 
types and sizes of organisations, which is suitable for both manufacturing and service 
sector, for example, construction.  In view of this, according to Department of 
Standard Malaysia (DSM, 2004), the number of organisations certified for ISO 
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14001, as on 30th June 2004 are three hundred and four and they are certified for 
three hundred and ten scopes as per Table 1.1.  However, only seven are of 
construction related scopes when construction organisations are blooming like 
mushrooms throughout the country.  Urgency has risen beyond words on the 
alarmingly low environmental awareness among them and environmental 
management has to be implemented at the nearest time to minimise environmental 
risks and liabilities produced from this industry. 
 
 
Various studies have shown that construction business is a large contributor 
to waste generation as addressed in the prior section.  In order to improve the control 
of construction wastes, existing research works have developed numerous 
management methods which will be discussed in the following chapter.  
Nevertheless, as mentioned, it appears that the existing waste management methods 
give less attention to the management of waste handling processes on construction 
site.  In fact, construction wastes pass through a number of handling processes from 
their generation to final disposal.  More often than not, these processes can induce 
various factors affecting waste management effectiveness thus proper flow of these 
processes is important.  Previous study conducted by McDonald and Smithers (1998) 
suggested that a proper waste management plan can contribute significantly to 
eliminate waste source and can result in up to 50 percent cost savings for waste 
handling charges, 15 percent volume reduction of waste generation prior to recycling 
on site and 43 percent waste reduction for landfill. 
 
 
However, there is a lack of methodology in providing guidelines on how to 
produce a proper waste management plan (Shen et al., 2004) and in fact, one of the 
major hindrances to waste minimisation on construction sites is the lack of waste 
management strategies.  The study seeks to identify alternative tool assisting in 
planning waste management procedures on site which also serves as a vehicle to 
compare the waste management practices between construction sites in Malaysia.  It 
is viable in the planning process prior to the implementation of a project and may be 
integrated into the EIA report. 
 
  
9
Table 1.1: List of ISO 14001Certified Scopes (as on 30th June 2004) 
No. Description 
No. of 
Scope 
No. Description 
No. of 
Scope 
1. Agriculture, fishing - 21. Aerospace - 
2. Mining & quarrying 6 22. Other transport equipment 5 
3. Food products, beverages & 
tobacco 
40 23. Manufacturing not 
elsewhere classified 
1 
4. Textiles & textile products - 24. Recycling 8 
5. Leather & leather products - 25. Electricity supply 12 
6. Wood & wood products 1 26. Gas supply 1 
7. Pulp, paper & paper 
products 
12 27. Water supply - 
8. Publishing companies 1 28. Construction 7 
9. Printing companies - 29. Wholesale & retail trade; 
repair of motor vehicles, 
motorcycles & personal & 
household goods 
2 
10. Manufacture of coke & 
refined petroleum products 
2 30. Hotels & restaurants 6 
11. Nuclear fuel - 31. Transport, storage & 
communication 
6 
12. Chemicals, chemical 
products & fibres 
15 32. Financial intermediation; 
real estate, renting 
1 
13. Pharmaceuticals 1 33. Information technology - 
14. Rubber & plastic products 31 34. Engineering services - 
15. Non-metallic mineral 
products 
1 35. Other services 5 
16. Concrete, cement, lime, 
plaster, etc 
8 36. Public administration 6 
17. Basic metals & fabricated 
metal products 
20 37. Education - 
18. Machinery & equipment 8 38. Health & social work - 
19. Electrical & optical 
equipment 
103 39. Other social services 1 
20. Shipbuilding -  Total 310 
(Source: DSM, 2004) 
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1.5 Objectives of Study 
 
 
The pace of changes and development of the Malaysian economy have been 
rapid and have inevitably boost competitiveness in the construction industry.  
Implicitly, they show the anticipation of a vast increase in quantity of construction 
waste generation, which will lead to detrimental environmental impacts if not 
properly managed.  While meeting the needs of the present without jeopardising the 
ability of future generation to meet their own needs, effective waste management 
strategies within construction site should be developed and implemented.  One of the 
ways to achieve it is to formulate alternative method that could assist in the planning 
of waste management procedures within construction sites.  Hence, the objectives of 
the study are three fold: 
 
1) to investigate and compare the flow processes of construction wastes within 
ten selected project sites in Melaka, Malaysia via mapping, with the 
assistance of free-flow mapping presentation technique; 
2) to identify weaknesses and advantages embodied in the existing waste 
management practices within these sites; and, 
3) to propose an effective waste management mapping model (WMMM) based 
on good operations embodied in the existing practices and also the outcomes 
of interviews with the project proponents as well as observations on sites. 
 
 
 
 
1.6 Scopes of Study 
 
 
The study focuses on construction sites in Melaka, reasons mainly due to site 
accessibility and availability of contact.  In this case, ten project sites had been 
selected. They were made up of mainly housing development with others namely 
factory, four-storey office complex, high-rise apartment and mixed development.  As 
construction sites are public restricted areas because of their nature of hazards, co-
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operation from the site managerial staff is vital to ensure the smooth flow of survey 
process.  In addition, majority of the construction activities involved in Malaysia are 
governed by standard and specification stated in the British Standard (BS).  
Henceforth, in general, waste handling processes on construction sites are somewhat 
similar to a certain extent based on types of waste produced.  However, it is not 
appropriate to assume the generalisation of the findings obtained.  Some reasons will 
be elaborated in the following section. 
 
 
Secondly, surveys will be conducted only during the construction stage of 
project sites.  Construction stage refers particularly to the building or construction of 
sub-structures, super-structures and architectural elements such as finishes.  Surveys 
carried out at these phases enable on-site observations to be conducted 
simultaneously. 
 
 
Surveys in the forms of questionnaires and personal interviews are conducted 
with the proponents who are undertaking the referenced projects.  Proponents 
mentioned refer precisely to the site managerial staffs concerned such as project 
manager, project or site engineer as well as site supervisor. 
 
 
 
 
1.7  Limitations of Study 
 
 
Although an attempt will be made to gain an overall view of the waste 
management practices within construction sites, the results of the study should be 
interpreted with a high degree of caution.  This is because the study is only being 
conducted within construction sites located in the vicinity of Melaka.  As a result, it 
does not clearly represent all samples of construction sites in Malaysia or even in the 
state of Melaka itself.  Due to the somewhat limited scope of sampling location 
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selected, the generalisation of the findings in the construction sector as a whole may 
not be made. 
 
 
The second limitation is the time constraint.  The insufficient of time is one of 
the major limitations to the study as it limits the number of sites as well as targeted 
sample covered.  Comprehensive survey requires on site observation for many 
months to obtain verification of findings attained from the questionnaires.  Thus, it 
may affect the validity and the reliability of the study that depends heavily on the 
elements of sincerity and unbiased responds from the site managerial staffs.   
 
 
Thirdly, the ten project sites have an unequal distribution of cases as shown 
in Figure 1.2.  Number in parenthesis beside each case indicates the number(s) of 
project site involved.  The distribution and limited sampling location do give a 
glimpse of the current waste management practices within construction sites but is in 
no way reflective of the actual overall scenario.  Thus, it is hope that a more 
comprehensive survey and research work are to be conducted in future to obtain 
more accurate data and results. 
 
 
 
 
 
 
Figure 1.2: Distribution of Cases 
Factory (1) 
Mixed Dev. (1) 
Housing (6) 
High-rise  
Apartment (1) 
Four-storey Office 
Complex (1) 
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Figure 1.2 shows a distribution of six housing developments (60 percent), one office 
complex (10 percent), one high-rise apartment (10 percent), one factory (10 percent) 
and one mixed development (10 percent).  This accounts to a total of ten project sites 
as stated. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
